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(54) MULTILAYER PRINTED WIRING BOARD AND ITS 
MANUFACTURE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a high-reliability 
multilayer printed wiring board on which components are 
mounted at a high density, and to provide a method for 
manufacturing the same. 

SOLUTION: An insulating board 11a is a heat resisting 
organic sheet made of fully aromatic polyamide resin 
having a through hole 12 in which a conductor 13 is 
buried. An insulating board 21 made of a 
resin-containing fiber sheet having a through hole 2 in 
which a conductor 3 is buried is disposed between the 
insulating board 11a and an insulating board 11b to form 
a laminate of insulating boards. Wiring patterns 8a, 5a, 
5b and 8b are disposed between the insulating boards 
11a and 21, between the insulating boards 11b and 21 
and on the outer surface of the insulating boards 11a 
and 11b, and are connected through the conductors 13 
and 3. 
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(54) &m?v > hwm&&&xf*e>w&j& 



(57) [S*Sj] 

5 Kx^vy-jyu^fv^Tv^f:*, #JB7") > 

[**#srjca?ii 2**u *«>jt«Li 2jc»^ 

frl 3 fefc, ^fg*'J7 5 K»»**TR 

ti-^>it^14*«ev-b<0^*«l 1 a^«tf>*l 1 
b«9WU, «JI?L2 SrWU •€-0»il?L2tC^mf*:3* s 
S^itL^Wflg-^S^v - h«0^*«2 1 *B1I 
Lfc«&Oi|gi$3l«»*#i:, ftlt&Kl 1 a fc£«ft£ 
#2 1 tOW, 1 b fc*6*§*«2 1 t^W, 

inif&mmzi i a, 1 1 b«7?^.®(zEe$n. 

#13, 3 {z£^>X&ffi.2HZ>W.&'<9-> 8 a, 5 
a, 5 b, 8 b t £ftx.<2><> 




1 

*E«JH»:«)^1H0^4 < t i>— muses £*u frie» 
fc *> MM U-&EE*' < ? - > rt 5 Efi SiiTv>4 StUS O 

Eft' « * - > & <t r>v ± utti a-ttEttift&K torn* 

3 ] flrE»*M£*-1SK v - b 
fc-*E*3t#»fc««J»tt*fl±.S**fc*U, sot 

4 ] «rlUMM£*WK S' - Mi, £3r##ltf 

K#at, .-K"M 5 mm, ^ts-fji^f** 

fit, * V * - - b »J», * >J x ;i/ * vWflg, 477 

[tt**5] «TE»J!M4*«R->-Hi, AI2O3, T 
i02> MgO, S i 02<0d %(T> 1 tt« ± ii 2 tt!«J-J. 

%*tr c t an** 1 a»<b 4 «>v»rn*KE 

[»**6] *E«*MHaj1.o*»*«[o^a54fc(i- 

b'i, #7Xx«y3>-fy*7 b, *-7 7.BTUv> 
3>#y> 755 Ki^-/3>*y-; b, 755 
KBTl'->'>3>#v-; b<7>7 *>OVf»-fn^-C*>4ifc 

t i * <b 5 ©v-.r*t*»Ke*w>$* r 

> b e^^« 0 

£Jfcj£U S^Stc. «rE»J!Mt*«ll->-h*«*# 
tl-itt^^^EfiSixii^U, «TE1tfftO«fiS 

m.zmELxmti!k-rz>tti>Kmj±Lx&mz*t. tie 
£ fllfll l -c * ee*> < * - > * **t« u*« s * 
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*0*a-fLU*«fl-*ife* U «rE»l»tt*«R->- b 

o««*«-e-*i-f*iow«;E«-'<^->3&«»ja:s*i*j: 

tfEttft*>«ft£«£-1ft*U $<btc-5-<7)«nS 
<o?Hi:i«OES'^- > SrW-T^^M^Slf «*E 
S LTSD^-T 4 ttt t-iDBE L> TWEJiiBttSlfiMROE 
»'<^-vS:l»E»J!Mt*«fl->- K=C^***fci: 
tU, l»ElI&OttiK£^*8*S--£-, «rE*«ff**l 
fflLTi»EEI^<*-->*m«»U«M*S-«i\ -£-<*>f£iiij 
;o E*ffltt*lWR4:««li-* w t zmwit-tz&m?') > 
bE**««>«ii;&8-. 

[B*H9] 1»E»fttt-fr*K^-bo3EE'i» TtfrEE 
J' - > H I If/ i tz l±m<DHirE*fe*ig« t <n&m\£ 

0] !REfHfctt***->-bOtfE*»*J-« 
E«*«-»i:0«»tt«rfiI±$*4fc*J^ nn-^-fe^ 

■J7? mm. : # »; -f ? k»k, ^77#^^ >; ^ ;u 

MB, b#B&, ^';x;w*>#J3g, 4 7 

•y ft* >; u >mm. 6 7 y <t# «; t-d e u 

30 «7d'?> 1 0<OV»-ftt^tZffitt<O#JS7*>; > bE^l^« 

[M*«12] lWE»«itt*t8Hy-Ki> AI2O3, 
T i O2. MgO, S i Oz(T>*)*><D\mm.itz\*2WM. 

3] ttE*^iaft«>>£i*£tift>£ttSfcli 

-bl±, #7W.fJfya>^y^, ^^BTVy 
40 >3>-i?v*yh, 77U'x.f*y3y.*-;7F, 75 
$ KBTUv>a>^v*y b <T> 7 ^cOv^il^T**^ C 
t?r#mt1-4tt*a7^e> 1 2 <7>v--f ti^lcE«^# 

[0 0 0 1] 

[0002] 
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[0003] #u*i£(i*%&£%&ffi«>£AJ: 1 1 

l=, L S I iftf 7 7-4 »*Ki:*gt 4 i t d s 
f # > iMBBK 4 > h 

[o o o 4] zvyxizmm-ttL. km Mini k site 

a*> k -r & sit^a &m & $ tto o $> & 0 
[ooo5] -g-o-oic, &&8t$mn&iznfo-j-z,7 

mzm*®%izffit-t2>i><nx$>t). *-*\ ^«±t- 

Si«co3Effik4g-r£.fc ; )tc, -vjPBAS 

JE-f£ k k <> »=t0j»L"r&JR«JiOiHe>o £E&'<*- 
>^«flS«(C!|g¥1-'i»o *«>»&JWR**!|JtU mffefc 

T#t>tt^^$g, i&IBJIik fcUSjtl"^-^ 0 ^mt 

[0006] ifz-ux-it. q&kv&mw > bE&g 

«o Jg ffl «^<7>±bE k & o T V > £ * ^ - * - ^ F«3g<0g| 
LT»«««lttO|fiI±*H* 1 1 i> l-SiSS v > K 

-r xw/j^ffc^js^sii^ * na-f * - k **e # * 

£)g I VH«il«>#||&#e3£« (#S¥6- 2 6 8 3 4 
[0 0 0 7] felT, ±K£g I VH»itO»ffi#-^^« 

0>$i&jj&<?)~wi~'?^x®.wfi>o ms&jiVi oii 

*0»t#S*ij5i-I«MfrlHig-e*»K El 9 (a) Utf 

<£-g k -T -i) «9f t- V — 9"*iPl^ £ ffl V » X §ML L X / U 7 
*-^2*K«t> I^El (b) IC^i" J; -7 CKO/^ 7-t 
-*2K«mi4^-*h3£:£*U StSte 7 * A 7 
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zmmLx*>rmmfc2 ozn*,,, ore, i^n ( c ) 

mtxtm-tzt t i>izimi±-?2>z.tiz±^x-7'>) -fx, 
ytmx-*>r>tz%%m \ asLxmwBL*--* y 3 *mt 

k k 4>KWW«>jR?S4 i^i:$##li:ff$ 
-fr, WHOfB?S4 fcx-f 7*-;p 2 cog^£^-X h 3 
t^Lr*»W»=»*i-4o o§ri^ ran (d) tc^-r 

70 £.rktc«fc i)M®EII*^6 4-#l,o 

[0 0 0 8] £<b{CfiH9 (a) - (b) tl^iOIg 

r% ±MLtz%&&.\ tmm<?>&fo2mz*tLx. mm 

E^^ffi 6<o/<'fT*-;u2<!0(i:ei:{i-?-n -Ptvgij ofi 

fi:/W7*-^2 a, 2b«U ftHs^T* 
-;U2a, 2bi:»lt^h3a > 3b?r^»LT 
f W«*flt2 0 afciWUggiS*^ 0 b^^-fJSo 
mi 0 (e) ICTjrti: -7 MME^SS6<o 
WSio3f5eota:*t: + W*«*2 0 a^WMMftft 
2 0b^EML, $<bU-?-0^11{;Si?i4 afciyiBJg 
20 4 b^EttL-rWSip^-r^ t k tt-*niEi--&cittcj: 
V)pmit-tZ> 0 o?t;l9 (d) <OI*Ik|BJttUL-r, 
010 (f) 7* h U v^97ft{ci •) 

[0 0 0 9] 

&&mmzT7$. n*ti:x#* -/iMtSLfcr 

9$ Kx^v7«jyv^ii,>ti5l), -?-<DiktCje 
[0010] (1)755 K«Mt^ if<0#*ll3pm* J: 

[ooii] <2)4 fcrtnsa?s<oE^^- 
a«*«7* h >; v^77ftf*4fc*i:, 

40 l±> 77 5 Kx^yy; yi^^t^rlEifLTt^Tv 

^.o ■?-Oi ; )ilHIi!i ; Sr^r-t^.|^±tC7* h ■) 7/5 7 
S»:iotE«/^-vt3B8ti»*, SS?Stx7f 
>yu-/^ h i:coWi:lSW±i:^<, c:oB?.Btc 

^0. &W*?-><r>%kM1tlzm%-&±CX^fz 0 # 
IC, LSI ^T^ y T^Oj8^S*^«a**5**TIS 

50 ^v>kv.9-k(±F4ST**)io 
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[0012] (3) ifc-TOT?? Ki^y^^l/ 

*<r>tz*>, nmiitmtiL±.izmf&$tifzm 

[0 0 13] Ltztfc>XZ.ilh<r)lgm*m&:-tZ>tz*><r> 

m$c$im t mirftt>tix& *k ±e (i) oi£jgi;*t 

LTI4, ^**v#8i£^L£^1gK;™&*4^&* 

8-3 1 6 5 9 8-?-^) * J |3^#*trv^^ 
(2) , (3) OMl=ov»Tli*£afl-fcJ***JW» 
?>ftrv>4v>, iSLJtE (3) OlfMU^ti-^E^^ 

sflJJBLT, *o|CJ: -v*JB*U fOE 

^m&mm^&JctE* v o i . j 7 2 -c n o . 

4, PP2 4 3-2 5 3, 1989) o 
[0 0 14] Lri»L$:;&*<b, C<7)4 o &E&^**->$5 

[0 0 15] :fcS§9J<±. ±E?>ISM£fi?&-r* ! (><OT** 
[0 0 16] 

K, » 1 <o*&m 1 K*t&) 14, »ii?L£* 

t *>-®lcEE§*U flrKjS^#t-4oT#£S$it.&E 
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E^*IS-C**o 

[0017] :©J:ii|i ^f^o^s:/'; > hee 

t tUE^^->* J B«$H^,coT% 

[0 0 18] m2<o*&W (tt*4(2i=tt&) <4. ^1 
o*»wo#Ji-/"; > h£*«Ko«rEitt!M£*1RS>' 

- hOfEWKtt* firEE^*->&4y-V3:*:l4ffe<7> 
Wtfhi\X^hZt*$fWit1rZ,$>m-7*) > hEH*« 
[0 0 19] ;o±tC, S&2 0;fcf&9!o^f -/'J > h 

So 

[0 0 2 0] i3 0*ii («*a3IC*tJ&) J4, ^2 

->-M#t «rEtt*#JI t v&m®. £ to 
±£-£&£#lZ. xvTtkMjgM* 7*9X^53.31. ^ 

WLZitX^Z>Z\t*$fWLt-fZ,§rmW > hE^^KT* 

[0021] S3<0*fi^i7' | j > h 

jo ni>^(<7)mm^mamm^fr.x^^(Dx, w>m&m® 
[0022] m4<D*&w <w*«4ic*ns) i±, mi 

[0 0 2 3] $ 5 C0#f&?j (SS*« 5 (C*tJC&) 14, ^ 1 
*E»fttt*«lf^- M4> AI2O3, T1O2, Mg 

o, s i 02<0 7%<n\mmttz\*2m.mx±.<r>m.&%s 

frt>*Z>mfey ■< 5#«%~4 5#«%-S-tr^i: 

[0 0 2 4] lOiii:, j^5<0*%^«0#^7'U > b 

7 ^7-^5^9%- 4 5^»%^-Cv^OT% »^ 
50 ii^ISS v - h 0»*Mt t 4 £W5fc£5fett 



-4- 



7 

[0 0 2 5] »6«$^ 0**31 6 K**J£) 14, mi 

m^&mvmmvnmm mno^M t tz ti-mmm^m 

mm->~ hx&t), •eoWIB^SHMtv'-Mi. 

[o o 2 6] ifliTt:, neo^nigco^g-/ 1 ; > b 

[0 0 2 7] m7<r>*%W 7 ICitlS) <4, 

«-5-tt-?--tr.tc§fS<7)»a?L^Sfi£LT-?-<7)mii?LU*^ 

[0 0 2 8] ms<D*%W <4, 
^£«ii%^3i:ef$ti> *rE1*RO»iM6«*ii*' 

- v *&-tzmm&3LWfc*mwi txim-tz t 
»»tt*®Rv- M-e^^&tttt-, frie«&o 

l»E*W#*?JJBLTIMefi*'< 
y-^«r*AttU««5*, -€-«>a*IEIiHtt*»«iSr 

[0 0 2 9] £Oid&&7fciU-lM<^*f&iPJO#Ji 

■C> -5-OEH'* ^ - > e -y $r«^b-t-^> - t § . 

[0 0 3 0] i9»$^l (W*a9«cWl&) (4. #7 
itzl*ms<?>*5kW<D&m-7') > hE&£«?>$!iii/j& 
UJ8^4l*E»J!MS:*«R->- FOSSi:> ttBB«/< 

* - v & x if/ 1 tz imvmtz&mmi t <ommit z ft 
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[0 0 3 1] i %m9<?>*&W<7)£l§-7>) > hBE 

/ * tz (iflLO«ft££ t <0S*i4 * fli± S * & d t tfx 
[0 0 3 2] ^1 0<O#fi&l9j (SJ*«1 Ol-*tJS) 14, 

* «rE»»tt*«R -> - h <o«re»**«jWK»t <b #t* 

^xwazfcfs.-rzztztatwit-rz&m?') > vmu 

[0 0 3 3] ;<?)i;7iiioo$»#i7' | j>'h 

Jl£S£tt£l&OflM{ClH]i!lt^J&1-£OT-, itj^tt*^ 

[0 0 3 4] £ 1 1 «>:*:»fj 1 1 14. 

20 H77j»<b^l 0W>-rn^<7>:*:3&9§O^f -^'J > ME^ 

BS, 4 77 ft^ 'J if - U 67-; -ft^ 7*n tf u 

v»SS, #'jx-t*'x-r^F>m ^';7i- 
v > i - t- ;u#fli<7> -9 *, <n \,*-rwc& h i t £!}f ft i: 

[0 0 3 5] *12 <75#%9§ 1 2 K*tJ£0 (i, 

*73i^*l 1 «v>fn^$^0#i7 ,| J > hE^ 

12O3. t i 02, Mgo, si 020^ *><o lmmitz 
-4 5{m%-&trz.bi&wt£-rh&m7*) ■> ism* 

[0 0 3 6] C<7)J:t^*1 2<r>*5kW<r>§>m-7>) > h 
E^^«OSit*ST'(i, i^Lfcio'ite^?^ 9- 

^fflv^or*. »»tt*«R^-MO»J!!kttfc««»a 

40 [0 0 3 7] 113 1 3 t-*tl&) 14. 

umimvmv&m&fiLv&u t tza-mmm-tsim 
«iv-h-c*>). ^<nmm^mm. : y- M4, *7^x 

^^->n>^v 7 K f7^BTl'y>3V-fy7 h, 
77^ Ki##v3>-"Kv7 K 77? KBTI/v>3 

[0 0 3 8] IWiiifl 3<0*^<7)^S-7*'J > Y 
50 E^^«<OKiiy3S-C*l4, «^JiW<0^^«<7)^:ffl5 
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[0 0 3 9] 

t n m i mm l & a* r« -r * » 

[0 0 4 0] ***OJB»-C«i, 3fci\ 1 ~ 5 CO 
[0 0 4 1] 

MtfcM] l ) 5fc-f , II l K, *fkW<o$k1&<r) 

1" 0 0 1 KUv»T, 11a, 1 1 b l±, ^Sl^OlfSfco 

(«M&K) iia, ii bo*t«i±> r 

5 KWB (JfifblftSL 77^*) Oy-hf*^,, 2 1 

i±, mm^m.m^-v<r>mm&fcx-hz> 0 2, 1 21* 

1 la, 1 1 b*fctt2 1 OBff^coffifiUKIt 
«btt^SS?L-e4> ►) , 3 , 13 (±mii?L2 ifclil2<0 
l*J«»-*«S*Lfca|*flfC*4o 5a, 5b, 8 a, 8 
bfi, 1 1 a, 1 1 bcoMffil-ff^J&SttTv** 

ES/^-^t-Jbot. *^#3, l 3i:ioT^ 

[0 0 4 2] :;t\ 02C, JiaLfc»J»tt*t8K-> 
- h 1 1 a, 11 b(-*E— Lfc^l 1 £ftLT, -?-cd 
b l l *jn-fo ^ojStafc14*« 
Kv-bl 1 <7>ffiffitct±, HSKTjrf-fc^K, B£^^ 
->5a, 5b, 8at£t±8b, tL<liMi«2 

v>llt».1±«j»#j2 3 a, 2 3 b£&*LTi3< it *>pJ 
mXhZx, 2b\Z, *0»«tte#ttR->- M l<0»*i 
t£««F$]2 3 a, 2 3 b **Rlt <b*x-5.m<0«ffitz, -?-co 
h 1 1 t»&14««3J2 3a, 23b 

XT>&m. -x^m. mnmsm* whr • stitu** . 

3, h&SO? *>co^&< £ — owil 

[0 0 4 3] ortC04^J:O f 5U, *HiS^l <r>&m 

ft£m 4 «t ik 5 zm^xtsiw-r z> 0 

[0 0 4 4] @4 (a) {C^«t-?U, 

2 KOMII^'jxf l/>fl'7?l/-Fif < tl)i5 
«IMit7^;PA7 (16^mH) ^IStt, flSte^-OW 
A7* ? IS(tf>^^*«2 1 OffrSeWfgBrK, lx-Hf 
*DX^^^<7)^K**^V— tf&f tt<fc l)?Lg2 0 0 ^ m 



(6) #12 0 0 0-3 6 6 6 6 

f*£*£2 1 t LT, ff^'JT? K (75 5 K) ig|§ 

(«iidrfa*>tt»" ^77-" , as: i. 5 7-- 

-;K Slgifi? : 7 mm, gft : 7 0 g/m 2 ) 

* (1 8 0^ ml?) U»Wfbtt-r-tf*->»ll& (08x.lfSh 

ell*±3T EP0N1151B60") Z$9:Z*ttzT ? 5. Kx* + 

[0 0 4 5] •€• LT, 04 (b) d^i" £ 9 U, RilTL 

7 zwmmz-rzo itftstu^-^F 

9 0 w t %<0#*gT*, > y^flg t LT*S»»Sl 
(Oi^^vtl^ffl^, COE^«r3 2fi:n-^ift»« 

?L2 l*KC7t«1--5»^ftt Lt, 4 ;ua 7 

<b * * - v s * « n - ;v|g^s cit) 9i«ife*-r en 

[0 0 4 6] o|TUEI4 (c) U^-r«t^U, 
2 1 <7>Mit®{;J?£ 3 5^mc0^?g4 <t >)^S^?S?r 
-E-tv-rttEfiL, X^n6 0kg/cm 2 «E^SJlO 
x.^Ti^Sia^'b 3 O^-WT-2 0 0V.t t?#fil, 2 0 

ox:-c 6 o#m«#LfciiJL Mjasr-3 o^sr-iass: 

T«f-5>-i:UJ; •), ■/•J7'U^ST-*o7t|6^^R2 
MBO«?g4 ^#&^*«2 1 U»3»**, -5-tit)II<7) 

«?s 4 2 rt w^m* 3 l x L 
30 timwmiiW&miis>R*mo 

[0047] o#*(cgi4 (d) izm-fxii-. mm4* 

7* Y ') Wy7m~Z~ — biZX 

E^^-> 5 afciO-'S b Srff^figL, M®7"; > 
hEi^*«6 : Sr#So 

[0 0 4 8] or«-EI4 (e) U^f i d t-, SI 4 
(a) •*fflv»TfclflLfc*HW6«2 1 t^#i:Lt, it 

- h^t'J: »)^*fiiM^7^ ;wA7 (l6//mJP) 

»t> ^Mtt7^;UA7^ttf>*T-^it?S:1t^«v-b 

^t'lci: i)?LS2 0 0/um<omii?Ll 2 mm-fix, - 

(CE^^^-^^B^-r^?^^, ^E^?-><0 

««fl:»ci&cfc, «H*itg**-r*jta?Li 2*, # 

t?(±, HmttW«R->- hilt LTW? 30^ mco^ 
^fflv>^„ -€-coit^#^Sv- b 1 1 <0W® 

50 mm<r>W&'<9-> 5 a, 5 b^M®y>J > hEU^E 
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6mt<r>mmtim^<r>tiibiZ^ 1 O^nKOJSST-rfAg? 

M l<7)ft«tL-C, mfflT-M®-/'; > hE«S*«6*i 
iOnE«l^^-> 5 a, 5 b^t<0^?SU*tLT^« 

[0 0 4 9] fit, El 4 ( f ) Ugr*"J:-9 U, 114 

(b) im^-amLtzMMtfR2 iim«cu, jt 

X h i X:ttftRtHyo*«fl: 1 3 Lfcfc, 

[0 0 5 0] HttUUT. IOio^t|iljSt*2 4* 
SUUtT-of^-f * c J£lT0>KWtf>«i:±, _L 

*Lfc2oo«t»W»tttt2 4**H«»fr2 4 aifffl 
«^fr2 4btt4. 

[0 0 5 1] o*U|H5 (g) U^I-J^U, 04 

(d) om®7"; > hBE«dafrK6ow«u, 4>Mfttt* 

2 4 a, 2 4b£EfiU £ "b tC-£tfXf»|3H£&#2 4 
a, 2 4 bO^MfflWPS 3 5 m<7)ffl?g4 a, 4 b X •} 
%*>&mmt:*tl J ?timW.L. ^tf60kg/cra 
2 <r>K.tiimz.^:i) s hm.^h 3 0£-ffl-C*2 OOtit 
#i&U 2 0 0tT*6 Ofl-Wflyf Lfc&, S£$-C-3 0 
^fflT-jSJS^Ttf^o :<0£oi:Lt, iSoffiT*'; > hE 
**«6 fc*m»«#2 4 atiJ:U r *fm«ttflc2 4bi 
***U Sfei:, gift 4 a & J: WHS 4 b b s *IS!« 
S#2 4 aJfclitlBl»2 4bt?:g*n„ 
[0 0 5 2] -e«o&0 5 (h) i:tf"J:it:, 0 5 
(g) oa?|4 a, 4b*7*h'JV^77ifei:J:D/< 
^->->^fiCti:il), EI'^->8a, 8b 
*»*LT, 4 •OK*'**-:' 7*U > h 
ESi«2 5Wo 

[0 0 5 3] (HJSCT2) o^C, *«930%lfcO?££t 
O^JSCT2 0^-®7''; > hE*££«Kov>T0 6:fc«fcU f 

7 zm^xuw-rzo 

[o o 5 4] nmm2<r>&m-?*) > vw.rn.wsnt. *<» 

[0 0 5 5] UTC, *JS«2 0^«7*'J>Ha»*« 

*H 6 *8 X V 7 ^XMWi-ho 
[0 0 5 6] 5fc1*0 6 (a) K^1-«fcdK, 

*U-hfcfc*<fci)&&I»$l 2^^)11117^^7 
fcf — "fJOXtcj: i)?LS2 0 0 M m<7)Mmil 

2*j&m-Zx, fcfc, im.&&itLxw-z\ so^m 
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^1ti-i?*->«MB«r*aS*fc*?LR7 , U 7l/^i * 4 
[0 0 5 7] fUi6 (b) C^tiTl:, »a?L2 

[0 0 5 8] orcl6 (c) izm-t X o \Z, 06 
(a) t|BM*lcLT, iHSHt*«R->-H KOMIi: 
xfl->fl/7? lx- h&fc'J; •) &.5>JP£ 1 2 // m 
70 <D?gg!147 7 £I£I7\ «tffit£7<f ;PA7**SS:«tt> 

*i^»ffttt*«K->- h 1 1 <7>mfe<r>wm iztmifx ^ 

— V*if*«v»rt:U— gfnlUJ: 0?LS2 0 0^m<OI 
»7L1 2 Sr^jR-r*, 
[0 0 5 9] -E-LT0 6 (d) K7jrf «fc d Kii?Ll 

L£f£, «Htt7**A7*«lilft*LT*W**#:2 
4 

[0 0 6 0] o?i:H6 (e) KJRi-J: } IC, <t>|RI8tt 
#2 4M®«CH$3 5/<m«a]|l 4J:t)i4^,11 
20 -?-;ft-?-**tEfiU 6 0 k g/cm 2 <?5JE:tj£*D 

z.-btfhw&.frh 3 o^r*2 o ot:f-c*i£u 20 

O^T- 6 O^Wffc^L*:^ ^iS£T-3 O^HTi&JK * 
TlfZZHZX*). *mfttttt2 4«ffiiS«l liJJ: 
O^^t-X h 1 3 £JEbf§, fc k t (-WffiO 

fR& 1 4 *?m&Rft:2 4 t:**S*» -E-ifbMMOS 
?S1 4£*«?Ll 2rt<7)«m#l 3**LTl««i:* 

[0 0 6 1] o^(C|16 ( f ) KTji-rXo ff!?gl 4 
&y*h>) yy57fei:i»)/<?-^>miki: 
50 <fc i) x BE«|/^ - v 1 6 J; 1 7 SrBfiS; L> M®7'J 

[0 0 6 2] |il»l-Lr, Z<DX o ^M®7'J > hEU 
*«1 9SrgiJJC(>^— =>^"t-&o ^i3, mTOBiWO 
ffiH-h, ±3Lfc2o?)SI7U > hE^SSl 9 *W 
17') > hE^^Kl 9 a i:Mffi7'; > hEU^Kl 9 
btt4, 

[ 0 0 6 3 ] o 7 ( g) tC^i" i i U, -eix-Ttl 

ft***tfc***E«'<^ - > ft*-* - * 2 *SC<0MM7U 
>bB£^^«19a, 1 9 b<7)ratCffirfB^ W ^^2 0 
40 £EfiU Siy; > hEISl^«l 9 a. 19b<0*M8J 

XW&m'*-* hX i)^^>^m^l 3 SrJEIS, ®fk$-fr 
-So "t LT0 7 (h) t^-TJ:d^, WBEa^^-V 
17 a, 1 7 b*J iJfrtiE^/^-V 1 6 a, 16b 
<0 4SOE^^-VSr|fi.<J>#-^7U > hE«l^E2 
6 SrWSo 

[0064] (nmm3) -ogiz, *5tw<7>nm<ni&m 

[0 0 6 5] H*feCT3<0#S7'J > bEi^^E(±, *ig 

50 m 2 <D0-m 7 >j > v m&mfiL<7)tt$k&mmis. -> - n 1 
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[0066] (umm 4 ) o r k, *&w<r>$km<r>itm 
[0067] mmM4(D§rm?'>)> b&%k&fc\*. mm 

m2(D&m7 l ) > hBE^*«OiBtSH4*«S«->- h 1 1 
<0£^#S£* 'J r 5 KWflg > - h i&ft&m* 'MXf 

;MS!]l->-i- (?7H, tea!*' 'J -7-) cgex./iftfeii 
HJS0II2 ifdifiot, Sfltfffttt. EUfcitf 

5 *m^xisiWLtz?ktem i o^e-/-; > hE*i2£&<o 

[0 0 6 8] (Xttftl 5 ) o jf |i, *&9JO#iifeOUJ8 
wHJfe{ni5(0^-7'«J > hE«|*«Uov^rEl4iJi:y f 

[0 0 6 9] i^5^i/') > bEH^KtHife^ 
Lti ! oT@4 (a) - (f) i X<r>nnm 5 

> h»»afeKofiaie(i-t<oBi4 cstiet 

[0 0 7 0] ori:f8 (a) tCjfrT.fcdt-, Sfc-f, 0 
4 (a) - (d) S-C4:|BI*OliB-C#e»*tfc»lt^* 

ate, @4 (e) - (f) tmm.<onmx'^hfif^ 

*>Sa?Ll 2ft\zmW'<-x h 1 3 *5fe*Lfcj8lWfttt 

4tll««#2 4a, 2 4 hiEi"*. HU-e-iKb + m 
it«:2 4a > 2 4 bO^ffltCafe^U^EII^-V 
18 a, 18b Sr-?-*t-rttB^:L^ftMtt«^if«2 
8a, 28b SrES-t^o -?■ Lt, ftBft-f* 1 1 (CiD 
En^tt:iot»^-^ b 1 3 SrffiSi, WftS 
*, «frW»*flE2 4 a. 2 4 b-t*t-f*LO»j!Mt?(r«K 
•>-Hla, 11 bO^WU^LTv^SaFaiJS:^- 
LtES'^-V 18 a, 18b Sr*WI«Sc#2 4 a, 
2 4 blC«5f$-<i-;S> 0 t mtKfctftET L £f£, fit 
M1±*m^«2 8a, 2 8 b*PJSrr*ii:U.fc 0, 
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[0 0 7 1] or«=**WO*lfe03B»0* 

[0072] -e<Djt#w±, *MPiJi<o#)iy; > us 

Wfi^iltttiJty- Ml*, -f-<0#JB7"J > h 

Slctiti^ot^ -?-<7Mte(iHifc#!2o#^-7* 
»; > bE«*«i:^<IBI«-C**. *<r>it&m 
Sr, ra*<oii«fJ Cfiv>tH 9*J:y 1 0 *fflv»TK 

[0 0 7 3] (Jttt&*) -3 rc*f§^»*iofSo 

i 5 o&m-fv > vtm.mzn'&mte&i 

[0 0 7 4] Hifetaj 1 5 <7>#->i ~f x ) V h Btt&4K* 
a-Pix<o-9- v 3 « t JttfcW* > 3 m<r>*lx*? 
20 *Ucov>t, WT<7)*^ai|^L7to 

[0 0 7 5] if, S^SO^ffljaHOSii?L$rS-9ii: 
@0. 5mm0^7>Kt> fO7>Kt0. 5m 

KU»I U Zii?ti<D7> Ki=**l+*IB0'. 2 m 
m, ft?l 5mm<OWtT LfcE**R»t, EttHUtS 

[0 0 7 6] tfc, ^flitjltStrfflv^ffiU&CJ: 0, 

*«o»*jp*#a#aE-caijgu, 6 or, 9 5%rh 

[0 0 7 7] £<btc, -5-it-r^<o^>y;v<oS^««oH 
HUK«t4Eift^^->4: LT, ig[«Sd*30^m, 50 
A<m, 7 5^mt?*>oT, ^O, -e^-r^OiglHIft** 1 
0mm«7'f>ifti-ftil 0 0 
L 9 ><7) ^Rggc * tz o. 

[0 0 7 8] W±0^*«r^l (C/j^i-o 

[0 0 7 9] 

[«1] 
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75 16 





*JBE (V) 


(%) 


7*r^as* (%) 


30 y m 


50 p. m 


75 <x m 




16 0 0 


1 . 0 


1 0 


3 7 


10 0 




15 0 0 


1 . 5 


1 2 


4 0 


10 0 


mmm3 


15 0 0 


I . 5 


1 2 


4 0 


10 0 




15 0 0 


0. 5 


1 3 


4 1 


10 0 




16 0 0 


1 . 0 


1 0 0 


10 0 


10 0 




5 0 0 


3. 6 


5 


2 1 


1 0 0 



[0 0 8 0] (*1) jfr&Wfcjft'fcidK, 
*fc<Off^.<7>&*ifeffl<^*;#1±:fcs «fc OfRffiE*/* ? - > 

te^/n- * - > mm s it*:* 5^7^ 

(is &*S#3 O^mtv^ft^/h^v^iliS^^-i-^to 
[0 0 8 1] £ib\ ±e#*jfcfl»::*iv»T »»«ite#« 

r, h*fBi, >; ■7i.=.^>'J^.--r;^$• 

[0 0 8 2] *fc#*JS«UiJv»T»iHL>t«B^aM» 

ho 

[0 0 8 3] £f>K, ±E#**«»:feit*»fttt*« 
Kv- h»lfttt*«8Sv- h t LT, AI2O3, TiO 
2, MgCK S i 02<7>-?*><7>ltt2Rt fcli2i«tt±<0 

[0 0 8 4] 

[8HO*M&] JBLhttWUfcti id 
*«WJCj:*Uf, £* I VHKIOM^'J > hE 



t\ J: *«, 

i). i%®m.mm\-MLtzmm&.<r>-&^-?*) > hE««« 

[BIBOftJIL&KH] 
30 [El] 1 «^17'J > b 

[12] nio, $%no$ifc«>j££to%jfc0i 1 <n>&m 

[13] WiBK**#liA»Rltfe*tfciHBitt*«lt->- 

[H 4 ] *5kV\<nmM<r>Tm<r>$£tem 1 f>#® yj > b 
E^»«ofr# «>« jt^ft ^TK-r im® 
I® 5 ] *»9i«>$jfco3&S!o?t;tfeffl 1 <r>&m-?*) > b 

[E 7 ] *«9Jo«ttoi?£«>«ttfll 2 o^@y>; > b 

Ei^lfrKo^wm^^ftSr^i-Xglil 
im 8 ] *l§WW*i£^®S<7>**S0a 5 <0#^yj > b 

[0 9] I V H*ii<0#Ji 7 >J > b ESl^K 

[010] I VHiS^fy'J > bEH* 

50 «W&*OSSii;fr&£;jrfI1I|2I 
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i i&mmz, -$iw& 

2 . 2a> 2 b, 12 

3. 3a. 3b, 13 

4. 4 a, 4b, 14 
5a, 5b, 8a, 8b, 16, 16a, 16b 
7, 17a. 17b, 18a, 18b Ej»'** 
6, 19, 19a, 19b MS^U > h 



i 



18 



7 mMH7 4fr& 

9 4«E&*« 
11, 11a. lib 
20, 20a, 20b 
2 1 v- K 

2 3a. 23b it*M£«»*U 
24, 24a, 24b 4>.R|«IMt 
2 5, 2 6, 2 7 g>m7*) > b 
2 8a. 28b *ffiiaaMKfc«FS 



70 




[0 2] 




2 ' 3 



2, 1 2 JliBTL y<*T*— A» [d 4 ] 

3,13 *tt#, K I- 




7 ttStt^-fyVA 

4 mm 

2 4 
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(11) 
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(9) 



(h) 



(a) 



(b) 



[15] 

4 ism ■ Ade 




24a 



24b 



-25 



4a. 4b «8m 

2 4 a , 2 4b *mmttt* 

2 5 ^JS^^fEiajSte 



118] 

; inssv - ads 



*1 



16a 





(a) 



(b) 



(c) 



(d) 



(e) 



(f ) 



(a) 



(b) 



(c) 



(d) 




12 "MB 



1 4 



[i9] 

./ 7 




20 



2 8a. 2 8b 

2 7 ^B^y 
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[117] 




16a, 16b. 17a, 17b, Kft^-> 

i9a, i9b, mm^v v hmm&VL. hpbsi«is« 



imi o] 




2a, 2b nmH, 'HT*-* 

3 a. 3 b 8|«#, mtete^-* K *«-<-x 

2 0a. 20b * WfcJ&t* 



*K^pmrfr^pmioo6#^ terms 

(72)|&9J# 

*BWFnntiii**nKioo6»* terms 

(72)«W# iE= 

*E«fnjMi**n*ioo6iMi terms 



F * - A (##) 5E346 AA02 AA06 AA12 AA15 AA16 
AA35 AA43 BB01 CC02 CC04 
CC05 CC06 CC08 CC10 CC12 
CC14 CC16 CC31 DD02 DDI 2 
DD31 DD32 DD44 DD48 EE02 
EE06 EE07 EE13 EE19 FF18 
FF35 FF36 GG01 GG15 GG22 
GG27 GG28 HH11 HH18 HH25 
HH26 
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